C 30 H 21 F 9 N4NiO 8 , monoclinic, P21/c (no. 13), a = 10.0630(11) Å, b = 9.625(1) Å, c = 18.196(2) Å, β = 116.10(3)°, V = 1582.7(5) Å 3 , Z = 2, Rgt(F) = 0.0511, wR ref (F 2 ) = 0.1261, T = 293(2) K.
Bruker programs [1] , SHELX [2, 3] , OLEX2 [4] , DIAMOND [5] (0.0027 mmol, 0.2049 g), trifluoroacetic acid (HTFA) (0.0054 mol, 0.6140 g) and H 2 O (60 mL) were added to the round bottom flask in turn. After refluxing for 2 h, 1,10phenanthroline (Phen) (0.0014 mmol, 0.2681 g) was added. Continue heating reflux for 6 h, and then the solution was cooled, filtered and recrystallized. Green block-shaped crystals of the title compound were obtained after 3 days.
Experimental details
Absorption corrections were applied by using multi-scan program [1] . All of the non-hydrogen atoms were refined anisotropically. Hydrogen atoms bound to carbon atoms were generated geometrically and refined isotropically with a riding model except for those bound to water molecules which were located from the difference Fourier synthesis. Significantly larger ellipsoids for the fluorine atoms of the TFA anions point to a positional disorder.
Comment
The synthesis and applications of fluorinated compounds have recently received significant attention due to their excellent performance in pharmaceuticals, agricultural chemistry and materials science [6] [7] [8] [9] [10] [11] [12] . Trifluoromethyl is widely used in the design of drug molecular synthesis because it can significantly improve the metabolic stability, lipophilic property and bioavailability of drug molecules [13] [14] [15] . Particularly, the F atom of trifluoroacetic acid can form weak F· · · F and F· · · H interactions, which can reinforce the crystal packing and construct more flexible structures. 1,10-Phenanthroline is a multidentate ligand with a rigid structure, which may adopt diverse binding modes to construct novel functional complexes [16] . However, as far as we know, trifluoroacetic coordination compounds, especially compounds with strong hydrogen bonding interactions between transition metal complexes and guest molecules are rarely reported. The basic structural unit of the title compound [Ni(Phen) 2 2.666(4) Å and 165(5)°) with TFA anions, which connect the mononuclear units to form a chain structure along the a axis; (b) hydrogen bonds (O1W-H1WA· · · O2 3 : 2.780(4) Å and 170(4)°: − x, y + 1, − z + 1/2) link the uncoordinated HTFA molecule. Furthermore, there are intermolecular hydrogen bonds between adjacent HTFA molecules (O1-H1A· · · O1 1 : 2.404(7) Å and 151.0°: −x, +y, 1/2 − z). The molecular structure and packing are stabilized by intermolecular O-H· · · O hydrogen bond interactions. Geometric parameters are within the expectations [17] .
